Cocaine addiction is a chronic relapsing disorder characterized by persistent perturbations to an organism's homeostatic processes that result in maladaptive drug seeking. Although considerable attention has been directed at the consequences of neuronal changes following chronic cocaine taking, few studies have examined the role of microglia, the brain's resident immune cells, following chronic cocaine administration. Toll-Like Receptor 4 (TLR4) is a molecular pattern receptor that recognizes pathogens, danger signals, and xenobiotics and induces proinflammatory signaling in the central nervous system. TLR4 is generally considered to be expressed primarily by microglia. Here, we used a rodent model of cocaine addiction to investigate the role of TLR4 in the ventral tegmental area (VTA) in cocaine seeking. Male Sprague-Dawley rats were trained to self-administer cocaine in daily 2-h sessions for 15 days. Following self-administration, rats underwent extinction training and were tested in a drug-primed reinstatement paradigm. Pharmacological antagonism of TLR4 in the VTA using lipopolysaccharide from the bacterium Rhodobacter sphaeroides (LPS-RS) significantly reduced cocaine-primed reinstatement of drug seeking but had no effect on sucrose seeking. TLR4 activation within the VTA using the TLR4 activator, lipopolysaccharide, was sufficient to moderately reinstate cocaine seeking. We also assessed changes in proinflammatory cytokine expression in the VTA following cocaine self-administration. Cocaine selfadministration increased the expression of mRNA for the proinflammatory cytokine interleukin-1ß, but not tumor necrosis factor alpha, in the VTA. Pharmacological antagonism of the interleukin-1 receptor in the VTA reduced cocaine-primed drug seeking. These results are consistent with the hypothesis that chronic cocaine produces inflammatory signaling that contributes to cocaine seeking.
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Introduction
Cocaine is classically thought to exert its reinforcing effects by blocking the dopamine transporter and, subsequently, increasing dopamine (DA) to supraphysiological levels in the mesolimbocortical DA system (Thomsen et al., 2009; Chen et al., 2006) . The ventral tegmental area (VTA)-a midbrain cluster of dopamine-, GABA-, and glutamate-containing cell bodies that forms part of the mesolimbocortical DA system-functions to update the motivational state of an organism, implement reward prediction error, and modulate value-based decision making through dynamic DA release into the nucleus accumbens (NAc) (Hamid et al., 2016; Steinberg et al., 2013; Saddoris et al., 2015) . Chronic cocaine intake leads to progressive, allostatic neuroadaptations of the VTA and alters the plasticity of both afferent and efferent neural projections that contribute to cocaine seeking, effects that persist through periods of prolonged abstinence (Mameli et al., 2009 ). These neuroadaptations result in altered VTA dopamine neuron function hypothesized to contribute to binge patterns of cocaine use (Koob & Kreek, 2007; Siciliano et al., 2015) . Additionally, VTA activity following acute re-exposure to cocaine is necessary for relapselike behavior as evidenced by pharmacological and optogenetic studies in which inhibition of the VTA prevents drug-primed cocaine seeking in the rodent self-administration model of cocaine relapse (McFarland & Kalivas, 2001; Shen et al., 2014; Stefanik et al., 2013) . The development of effective treatments for Cocaine Use Disorder may be facilitated by understanding how VTA function is dysregulated following chronic cocaine exposure.
Emerging evidence suggests a role of neuroimmune signaling in the progression and maintenance of substance use disorders (Hutchinson & Watkins, 2014; Lacagnina et al., 2017 
